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face area than the forward plate. The aft plate may have at 
least one aperture for regulating a flow of gas through the aft 
plate. The damper may also have a longitudinal structure 
connecting the forward plate and the aft plate. 
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US 8,596,983 B2 
1. 

TURBINE BLADE ASSEMBLY INCLUDINGA 
DAMPER 

PRIORITY 

This application is a continuation of U.S. patent applica 
tion Ser. No. 12/318,010, filed Dec. 19, 2008, now U.S. Pat. 
No. 8,393,869, which is herein incorporated by reference in 
its entirety. 

TECHNICAL FIELD 

The present disclosure relates generally to a turbine 
damper and, more particularly, to a turbine damper for regu 
lating the flow of gas around a turbine blade assembly. 

BACKGROUND 

A gas turbine engine (“GTE') is known to include one or 
more stages of turbine rotor assemblies mounted on a drive 
shaft. Each turbine rotor assembly includes a plurality of 
turbine blades extending radially outward and spaced circum 
ferentially from one another arounda; turbine rotor. The GTE 
ignites a mixture of air/fuel to create a flow of high-tempera 
ture compressed gas over the turbine blades, which causes the 
turbine blades to rotate the turbine rotor assembly. Rotational 
energy from each turbine rotor assembly may be transferred 
to the drive shaft to power a load, for example, a generator, a 
compressor, or a pump. 
A turbine blade typically includes a root structure and an 

airfoil extending from opposite sides of a turbine blade plat 
form. The turbine rotor is known to include a slot for receiving 
each turbine blade. The shape of each slot may be similar in 
shape to the root structure of each corresponding turbine 
blade. When a plurality of turbine blades are assembled on the 
turbine rotor, an under-platform cavity may be formed 
between and/or beneath turbine platforms of adjacent turbine 
blades. An ingress of high-temperature compressed gas into 
the under-platform cavity through a gap between adjacent 
turbine blade platforms may cause premature fatigue of tur 
bine blades due to excessive heat. 

Various systems and components for regulating the flow of 
compressed gas around turbine rotor assemblies are known. 
Some systems are known to utilize a damper positioned 
between turbine blades to regulate the flow of gas within a 
turbine rotor assembly. Further, it is known to use a moveable 
element to bridge the gap between adjacent turbine blade 
platforms. In some cases, it is also known to utilize a damper 
in combination with a moveable element. 
One example of a system including a seal body positioned 

between adjacent turbine blades to regulate a flow of gases 
around a turbine rotor stage is described in U.S. Pat. No. 
7,097,429 to Athanset al. (“the 429 patent”). The 429 patent 
discloses a rotor disk including a plurality of turbine blades. 
Each turbine blade includes an airfoil, a platform, and a 
shank. The shank may extend down to a multilobe dovetail to 
mounted the turbine blade to the rotor disk. The seal body is 
positioned between the shanks and below the platforms of 
adjacent turbine blades. The seal body includes an enlarged 
seal plate disposed at a forward end of the seal body. The 
enlarged plate overlaps forward faces of adjacent shanks to 
provide a seal. The seal body also seals at an aft end with a 
rectangular head disposed above a pair of axial lobes or tangs. 
The enlarged plate includes a small inlet aperture for metering 
a small amount of purge air between the shanks during opera 
tion to control the disk temperature. 
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2 
Although the system of the 429 patent may disclose using 

a seal body between shanks of adjacent turbine blades, certain 
disadvantages persist. For example, the seal body of the 429 
patent discloses Small head on the aft end that may be prone 
to gas leakage. Further, the seal body of the 429 patent does 
not permit a flow of cooling gas to be regulated around an 
outer edge of the enlarged seal plate at the forward face of the 
turbine shanks. 

SUMMARY 

In one aspect the present disclosure is directed to a damper 
for a turbine rotor assembly of a gas turbine engine. The 
damper may include a forward plate. The damper may further 
include an aft plate including a larger Surface area than the 
forward plate. The aft plate may include at least one aperture 
for regulating a flow of gas through the aft plate. The damper 
may also include a longitudinal structure connecting the for 
ward plate and the aft plate. 

In another aspect, the present disclosure is directed to 
method of regulating a first flow of gases and a second flow of 
gases within a turbine rotor assembly, wherein the turbine 
rotor assembly includes a pair of turbine blades and a damper 
mounted on a turbine rotor. The method may include permit 
ting a first amount of the first flow of gases to flow past a 
forward plate of the damper and enter an under-platform 
cavity that is formed between the pair of turbine blades and an 
outer circumferential edge of the turbine rotor. The method 
further may include regulating a second amount of the first 
flow of gases from exiting the under-platform cavity, Such that 
a positive pressure is generated in the under-platform cavity 
to Suppress the second flow of gases from entering the under 
platform cavity. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic illustration of a GTE mounted on 
a stationary Support structure, in accordance with the present 
disclosure; 

FIG. 2 is a diagrammatic illustration of a partial turbine 
rotor assembly of the GTE of FIG. 1, including an exemplary 
turbine damper; 

FIG.3, is a partial cross-sectional view of a pair of adjacent 
turbine blades of the turbine rotor assembly of FIG. 2; 

FIG. 4 is a diagrammatic illustration of the turbine rotor 
assembly of FIG. 2 with an additional turbine blade, looking 
at a forward face of the turbine rotor assembly in an aft 
direction along a broach angle of the turbine rotor, 

FIG. 5 is a diagrammatic illustration of the turbine rotor 
assembly of FIG. 2 with two additional turbine blades, look 
ing at an aft face of the turbine rotor assembly in a forward 
direction along a rotational axis of the turbine rotor; 

FIG. 6 is a diagrammatic illustration of the exemplary 
turbine damper of FIG. 2 separate from the turbine rotor 
assembly; and 

FIG. 7 is a diagrammatic illustration of the exemplary 
turbine damper of FIG. 6 from an opposite side. 

DETAILED DESCRIPTION 

FIG. 1 illustrates a GTE 10 mounted on a stationary Sup 
port structure 12. GTE 10 may have a plurality of sections, 
including, for example, a compressor section 14, a combustor 
section 16, and a turbine section 18. GTE 10 may also include 
an air inlet duct 20 attached to compressor section 14 and an 
exhaust collector box 22 attached to turbine section 18. 
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During operation of GTE 10, compressor section 14 may 
draw air into GTE 10 through air inlet duct 20 and compress 
the air before at least a portion of the compressed air enters 
combustor section 16 to undergo combustion. At least a por 
tion of the of the remaining compressed air (hereinafter 
referred to as a “flow of cold gases') may be used for non 
combustion purposes (e.g. cooling one or more sections of 
GTE 10) and may travel through GTE 10 separated from the 
portion of compressed air used for combustion purposes, for 
example, by a wall (not shown). The portion of the com 
pressed air intended for combustion may mix with fuel, and 
the air/fuel mixture may be ignited in combustor section 16. 
The resulting combustion gases (hereinafter referred to as “a 
flow of hot gases”) generated by combustor section 16 may be 
sent through turbine section 18 to rotate one or more turbine 
rotor assemblies 24 (one of which is partially shown in FIG. 
2) attached to a drive shaft 26 to provide rotary power. After 
passing through turbine section 18, the flow of hot gases 
generated by combustor section 16 may be directed into 
exhaust collector box 22, before being expelled into the atmo 
sphere. Air inlet duct 20, compressor section 14, combustor 
section 16, turbine section 18, and exhaust collector box 22 
may be aligned along a longitudinal axis 28 of GTE 10. The 
use of the terms “hot” and “cold in reference to the flow of 
gases is merely meant to identify that the “the flow of hot 
gases” is generally at a higher temperature than “the flow of 
cold gases.” 

Turbine rotor assembly 24 may rotate drive shaft 26, which 
may transfer rotational power to a load (not shown), for 
example, a generator, a compressor, or a pump. A plurality of 
turbine rotor assemblies 24 may be axially aligned on drive 
shaft 26 along longitudinal axis 28 to form a plurality of 
turbine stages. For example, turbine section 18 may include 
four turbine stages. Each turbine rotor assembly 24 may be 
mounted on common drive shaft 26, or each turbine rotor 
assembly 24 may be mounted on separate coaxial drive shafts 
(not shown). 
As shown in FIGS. 2-5, turbine rotor assembly 24 may 

include various components, including, for example, a tur 
bine rotor 30, a turbine blade 32, a sealing element 34, and a 
damper 36. FIG. 2 illustrates the relative positions of turbine 
blade 32, sealing element 34, and damper 36 on turbine rotor 
30. FIG. 3 illustrates a partial cross-sectional view of a space 
formed between adjacent turbine blades 32 and the movement 
of sealing element 34. FIG. 4 illustrates a forward side of 
turbine rotor assembly 24 including a damper 36 positioned 
between a pair of turbine blades 32. FIG. 4 further illustrates 
that damper 36 may expose a gap 82 for receiving a flow of 
cold gases 46 around an outer edge 84 of forward plate 76 into 
an under-platform cavity 60. FIG. 5 illustrates an aft side of 
turbine rotor assembly 24 including three turbine blades 32 
and a damper36. FIG.5 further illustrates that damper 36 may 
restrict the flow of cold gases 46 around an outer edge 86 of aft 
plate 78, but may allow a small portion of the flow of cold 
gases 46 to exit under-platform cavity 60 through one or more 
apertures 118 of aft plate 78. 

Although turbine rotor assembly 24 is only partially illus 
trated in FIG.2 with a single turbine blade 32, a single sealing 
element 34, and a single damper 36, it is contemplated that 
each turbine rotor assembly 24 may include a plurality of 
turbine blades 32, a plurality of sealing elements 34, and a 
plurality of dampers 36 positioned circumferentially around 
turbine rotor 30. Turbine rotor 30 may include a forward face 
38, an aft face 40 (shown in FIG. 5), and a circumferential 
outer edge 42. Turbine rotor 30 may also include a plurality of 
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4 
slots 58 extending through turbine rotor 30, wherein each slot 
58 may be configured to secure a corresponding turbine blade 
32. 

For purposes of this description, the elements referenced as 
“forward” may be upstream of corresponding elements ref 
erenced as “aft. That is, for example, the typical flow of hot 
gases within GTE 10 will pass “forward’ elements before 
passing "aft' elements. A flow of hot gases, as indicated by 
arrow 44, and a flow of cold gases, as indicated by arrow 46. 
may flow through turbine section 18 past turbine rotor assem 
bly 24 in a forward to aft direction. As described above, the 
flow of hot gases 44 may usually be separated from the flow 
of cold gases 46 by a wall (not shown). 

Each turbine blade 32 may include an airfoil 48 extending 
up from a turbine platform 50. Further, each turbine blade 32 
may also include a root structure 52 extending down from 
turbine platform 50. Rootstructure 52 may include a shank 53 
and a lower portion 55. Lower portion 55 of root structure 52 
may have a shape including a series of projections spaced 
from each other in the radial direction for receipt in similarly 
shaped slot 58 of turbine rotor 30. As shown in FIG. 2, root 
structure 52 may have a fir-tree-type shape. Root structure 52 
of turbine blade 32 may include a forward face 54 and an aft 
face 56 (shown in FIG. 5). When a pair of turbine blades 32 
are mounted in adjacent slots 58 of turbine rotor 30, an under 
platform cavity 60 (best shown in cross-sectional view of 
FIG. 3) may be formed between shanks 53 of adjacent root 
structures 52, below adjacent turbine platforms 50, and above 
circumferential outer edge 42 of turbine rotor 30. Further, as 
shown in FIG. 2, under-platform cavity 60 may include a 
forward end 61 adjacent forward face 38 of turbine rotor 30 
and an aft end 63 adjacent aft face 40 of turbine rotor 30. 
As best illustrated in FIG. 3, each turbine blade 32 may 

include a pressure side 62 and a suction side 64. That is, 
pressure side 62 may be located on a side of turbine blade 32 
including a generally concave airfoil Surface 65, and Suction 
side 64 may be located on a side of turbine blade 32 including 
a generally convex airfoil surface 67 (best illustrated in FIG. 
5). Each turbine blade 32 may include a pressure side slash 
face 66 along turbine platform 50. A pressure side pocket 68 
may extend into pressure side slashface 66 to house and guide 
movement of sealing element 34. Likewise, each turbine 
blade 32 may include a suction side slash face 70 along 
turbine platform 50. A suction side pocket 72 may extend into 
suction side slash face 70 to receive a portion of sealing 
element 34 during operation. For example, during operation 
of GTE 10, sealing element 34 may move under centrifugal 
force from a first position (illustrated with dashed lines) 
within pressure side pocket 68 to a second position (illus 
trated in solid lines) at least partially within each of pressure 
side pocket 68 and suction side pocket 72 to bridge a gap 74 
separating slash faces 66, 70 of adjacent turbine blades 32. 
That is, sealing element 34 may serve to regulate the flow of 
gases 44, 46 through gap 74 between under-platform cavity 
60 and a flow path 75 of the flow of hot gases 44 outside of 
turbine platforms 50. In an exemplary embodiment shown in 
FIG. 2, sealing element 34 may be a pin seal having a Sub 
stantially elongated-cylindrical shape. However, sealing ele 
ment 34 may have any shape or size sufficient to regulate the 
flow of gases 44, 46 through gap 74. 
As best illustrated in FIG. 2, damper 36 may be positioned 

on turbine rotor 30 to further regulate the flow of gases 44, 46. 
It is contemplated that damper 36 may be positioned adjacent 
circumferential outer edge 42 of turbine rotor 30 and between 
adjacent rootstructures 52. Damper 36 may include a forward 
plate 76 connected to an aft plate 78 by a longitudinal struc 
ture 80. When damper 36 is mounted on turbine rotor 30, 
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forward plate 76 may be positioned adjacent forward face 38 
of turbine rotor 30 and an aft plate 78 may be positioned 
adjacent aft face 40 of turbine rotor 30. As best illustrated in 
FIG. 4, forward plate 76 may be sized to permit the flow of 
cold gases 46 to flow through a gap 82 formed between 
forward face 54 of adjacent turbine blades 32 and an outer 
edge 84 of forward plate 76, thereby permitting a portion of 
the flow of cold gases 46 to enter forward end 61 of under 
platform cavity 60. In contrast, as best illustrated in FIG. 5, aft 
plate 78 may be larger (i.e., have a larger Surface area) than 
forward plate 76 and include an outer edge 86 that extends out 
farther than outer edge 84 of forward plate 76. Damper 36 
may restrict the flow of cold gases 46 flowing around outer 
edge 86 of aft plate 78 because aft plate 78 may include a 
surface 88 (shown in FIG.7) that abuts against aft faces 56 of 
adjacent turbine blades 32. Hence, aft plate 78 may substan 
tially completely cover aft end 63 of under-platform cavity. 
Therefore, damper 36 may permit an ingress of cold gases 46 
into forward end 61 of under-platform cavity 60 while sub 
stantially restricting an egress of cold gases 46 throughaft end 
63 of under-platform cavity 60, thereby causing a pressure 
increase within under-platform cavity 60. 
Damper 36 may be held in place on rotor 30 by a biasing 

element on one of forward plate 76 and aft plate 78, for 
example, with a press fit. As best shown in FIG. 6, forward 
plate 76 may include a biasing lip 90 extending along a distal 
end of a lower portion 92 of forward plate 76. Biasing lip 90 
may tend to force lower portion 92 of forward plate 76 in a 
direction towards aft plate 78. When damper 36 is mounted, 
on turbine rotor 30, biasing lip 90 may serve to hold damper 
36 in place by pressing forward plate 76 against forward face 
38 of turbine rotor 30, while pulling aft plate 78 against aft 
face 40 of turbine rotor 30 and against aft faces 56 of adjacent 
root structures 52. It is contemplated that lower portion 92 of 
forward plate 76 may have a tapered thickness to enhance the 
biasing effect of forward plate 76 and reduce structural 
stresses on damper 36. 
A forward seating Surface 94 may extend longitudinally 

inward of an upper portion of 96 forward plate 76. Similarly, 
an aft seating surface 98 may extend longitudinally inward of 
an upper portion of 100 aft plate 78. Forward and aft seating 
surfaces 94, 98 may be shaped to mate with an underside 
geometry 102 of turbine platforms 50, such that during opera 
tion of GTE 10, radially outward movement of damper 36 due 
to centrifugal force may be limited by forward and aft seating 
surfaces 94, 98 contacting underside geometry 102 (best 
illustrated in FIG. 5) of turbine platforms 50. For example, 
forward and aft seating surfaces 94, 98 may be wedged 
shaped to correspond with the generally wedge-shaped 
geometry formed by underside geometry 102 of adjacent 
turbine platforms 50. 
As best illustrated in FIGS. 6 and 7, longitudinal structure 

80 of damper 36 may include a central wall 104 and at least 
one reinforcing structural element. For example, longitudinal 
structure 80 may include an outer structural element 106 and 
an inner structural element 108 to provide increased struc 
tural rigidity to damper 36. Hence, in an exemplary embodi 
ment, longitudinal structure 80 may be substantially I-shaped 
in cross-section. Longitudinal structure 80 may include a 
recess 110 extending, for example, through inner structural 
element 108 and central wall 104 to aid the biasing charac 
teristics of forward plate 76. Further, recess 110 may be 
located adjacent forward plate 76, which may increase the 
range of biasing motion permitted by forward plate 76. Fur 
ther, longitudinal structure 80 may include one or more pas 
sages permitting the flow of gases therethrough. While a 
single passage 112 is shown within central wall 104 adjacent 
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6 
aft plate 78, any number or orientation of passages 112 within 
longitudinal structure 80 may be implemented. It is also con 
templated that longitudinal structure 80 may include one or 
more feet to rest on circumferentially outer edge 42 of turbine 
rotor 30. For example, longitudinal structure 80 may include 
a forward foot 114 (best illustrated in FIG. 6) and an aft foot 
116 (best illustrated in FIG. 7), wherein a flow of gases within 
under-cavity platform 60 may freely flow beneath longitudi 
nal structure 80 between forward and aft feet 114, 116. 
As previously described, aft plate 78 may be sized to sub 

stantially restrict the flow of cold gases 46 from exiting under 
platform cavity 60 via aft end 63, which may cause an 
increase in pressure within under-platform cavity 60. As illus 
trated in FIG. 6, it is also contemplated that aft plate 78 may 
include one or more apertures 118 to allow some of the flow 
of cold gases 46 within under-platform cavity 60 to flow 
through aft plate 78 in a regulated manner, for example, to 
cool downstream components of GTE 10. Any number or 
orientation of apertures 118 sufficient to regulate the flow of 
cold gases 46 to downstream components of GTE 10 may be 
implemented. It is contemplated that aft wall 78 may include 
a single aperture 118 centrally located adjacent passage 112. 
Alternatively, as illustrated in FIG. 5, a plurality of apertures 
118 through aft plate 78 may be implemented to regulate the 
flow of cold gases 46. 

It is contemplated that each slot 58 of turbine rotor 30 may 
include a broach angle. That is, as each slot 58 extends across 
circumferential outer edge 42 from forward face 38 of turbine 
rotor 30 to aft face 40 of turbine rotor 30, each slot 58 may be 
angled relative to forward and aft faces 38, 40 in a circumfer 
ential direction. For example, the broach angle of each of the 
slots 58 of turbine rotor 30 may be angled along a circumfer 
ential direction between Zero and 25 degrees. In an exemplary 
embodiment, slot 58 may include a 12 degree broach angle. It 
is contemplated that each turbine blade 32 and damper 36 
may include a matching broach angle relative to its corre 
sponding slot 58 within turbine rotor 30. That is, each root 
structure 52 of turbine blade 32 may be angled with respect to 
forward face 54 of root structure 52 to coordinate with the 
broach angle of its corresponding slot 58. Further, damper 36 
may incorporate the broach angle by angling longitudinal 
structure 80 relative to each of forward plate 76 and aft plate 
78 by the broach angle. 

While damper 36 is described and shown in the exemplary 
embodiments of FIGS. 6 and 7, it is contemplated that other 
configurations of damper 36 may also be implemented. For 
example, forward plate 76 of damper 36 may include one or 
more passages (not shown) for further regulating the flow of 
cold gases 46 into under-platform cavity 60. Further, damper 
36 may be used without sealing element 34 or may be used 
with a different type of sealing element 34. 

INDUSTRIAL APPLICABILITY 

The disclosed turbine rotor assembly may be applicable to 
any rotary power system, for example, a GTE. The process of 
assembling turbine rotor assembly 24 (i.e., including turbine 
rotor 30, turbine blades 32, sealing elements 34, and dampers 
36) and the process of regulating of the flow of gases 44, 46 
past turbine rotor assembly 24 will now be described. 

During assembly of turbine rotor assembly 24, each 
damper 36 may be attached to turbine rotor 30, for example, 
by a press fit. In order to position damper 36 on turbine rotor 
30, biasing lip 90 of forward plate 76 may be temporarily 
forced in a direction away from aft plate 78 to provide suffi 
cient clearance for forward and aft plates 76, 78 of damper 36 
to fit over circumferential outer edge 42. Once damper 36 is 
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properly positioned on turbine rotor 30 between one of slots 
58, turbine rotor 30 may be sandwiched between forward and 
aft plates 76; 78. 

Turbine blades 32 may be slidably mounted in slots 58 of 
turbine rotor 30, for example, in a forward-to-aft direction. As 
shown in FIG. 4, a first turbine blade 32A may be slidably 
mounted in a first slot 58A of turbine rotor 30 to a side (e.g., 
a suction side) of one of dampers 36. A sealing element 34 
(shown in FIG. 3) may be positioned within pressure side 
pocket 68 of first turbine blade 32A, for example, prior to 
installing a second turbine blade 32B. Second turbine blade 
32B may be slidably mounted in second slot 58B. As shown 
in FIG. 4, forward plate 76 of damper 36 may provide suffi 
cient clearance to permit first and second turbine blades 32A, 
32B to slide into first and second slots 58A, 58B past damper 
36. In lieu of installing all of dampers 36 prior to installing 
turbine blades 32, it is also contemplated that dampers 36 may 
be installed on turbine rotor 30 between the installation of 
adjacent first and second turbine blades 32A, 32B. The pro 
cess of installing turbine blades 32, sealing element 34, and 
dampers 36 on turbine rotor 30 to form turbine rotor assembly 
24 may be repeated until all slots 58 on turbine rotor 30 are 
occupied by a turbine blade 32. 
Once turbine rotor assembly 24 is fully assembled and 

GTE 10 is ready for operation, turbine rotor assembly 24 may 
help regulate the flow of gases 44, 46 through turbine section 
18. During operation, the flow of hot gases 44 against turbine 
blades 32 may cause turbine rotor assembly 24 to rotate. As 
discussed above, a centrifugal force caused by the rotation of 
turbine rotor assembly 24 may tend to move sealing element 
34 from a first position (shown in dashed lines) outward to a 
second position (shown in solid lines), where it may span gap 
74 and limit the influx of hot gases 44 therethrough. 

Further, the flow of cold gases 46 may flow past forward 
faces 54 of rootstructures 52 and flow through gap 82, formed 
between outer edge 84 of forward plate 76 of damper 36 and 
forward face 54 of adjacent root structures 52, and into for 
ward end 61 of under-platform cavity 60. The flow of cold 
gases 46 that is permitted to enter under-platform cavity 60 
may tend to increase the pressure within under-platform cav 
ity 60 to a higher pressure than outside under-cavity platform 
60 (e.g., flow path 75) because surface 88 of aft plate 78 may 
tend to abut against aft face 56 of rootstructures 52 to limit the 
flow of cold gases 46 from exiting aft end 63 of under 
platform cavity 60. That is, the flow of cold gases 46 may be 
more restricted at aft end 63 of under-platform cavity 60 than 
atforward end 61 of under-platform cavity 60. Therefore, the 
positive pressure differential generated in under-platform 
cavity 60, as compared to the lower pressure outside under 
platform cavity 60, may tend to Suppress the flow of hot gases 
44 from entering under-platform cavity 60 through gap 74. 
Since gas flow tends to move from areas of higher pressure to 
areas of lower pressure, the flow of cold gases 46 under higher 
pressure within under-platform cavity 60 may tend to sup 
press an ingress of the flow of hot gases 44 through gap 74. 

Additionally, damper 36 may regulate the flow of cold 
gases 46 to downstream components of GTE 10, for example, 
through one or more aft plate apertures 118. In order to 
maintain a positive pressure within under-platform cavity 60, 
it is contemplated that gap 82 at forward end 61 of under 
platform cavity 60 may be less restrictive than apertures 118 
at aft end 63 of under-platform cavity 60. 
By employing a damper 36 that creates a positive pressure 

within under-platform cavity 60 to suppress the ingress of hot 
gases 44, the disclosed configurations may reduce the likeli 
hood of the flow of hot gases 44 causing premature fatigue of 
turbine blades 32, for example, near turbine platforms 50. 
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Further, the use of sealing element 34 and damper 36 in 
combination may further limit the flow of hot gases 44 
through gap 74 and into under-platform cavity 60, thereby 
further reducing the likelihood of the flow of hot gases 44 
damaging turbine blades 32. 

It will be apparent to those skilled in the art that various 
modifications and variations can be made to the disclosed 
turbine blade assembly without departing from the scope of 
the disclosure. Other embodiments of the turbine blade 
assembly will be apparent to those skilled in the art from 
consideration of the specification and practice of the system 
disclosed herein. It is intended that the specification and 
examples be considered as exemplary only, with a true scope 
of the disclosure being indicated by the following claims and 
their equivalents. 

What is claimed is: 
1. A damper for a turbine rotor assembly of a gas turbine 

engine, comprising: 
a width dimension, a height dimension, and a length 

dimension; 
a forward plate: 
an aft plate including a larger Surface area than the forward 

plate; and 
a longitudinal structure connecting the forward plate and 

the aft plate. 
2. The damper of claim 1, wherein the forward plate and the 

aft plate extend generally parallel to one another. 
3. The damper of claim 1, wherein the aft plate includes a 

maximum width that is greater than a maximum width of the 
forward plate. 

4. The damper of claim 1, wherein the forward plate 
includes a first end portion along the height dimension, the 
first end portion tapers in width thickness. 

5. The damper of claim 4, wherein the forward plate 
includes a second end portion opposite the first end portion 
along the height dimension, the second end portion having a 
Substantially straight section. 

6. The damper of claim 1, wherein the forward plate 
includes a biasing element extending in the length dimension. 

7. The damper of claim 6, wherein the biasing element 
includes a lip extending along the width dimension at an end 
portion in the height dimension. 

8. The damper of claim 6, wherein the forward and aft 
plates have a maximum height that is greater than a maximum 
height of the longitudinal structure. 

9. The damper of claim 1, further including a first seating 
Surface extending from the forward plate longitudinally 
toward a center of the longitudinal structure, and a second 
seating Surface extending from the aft plate longitudinally 
toward the center of the longitudinal structure. 

10. The damper of claim 6, wherein each of the first and 
second seating Surfaces are wedge-shaped. 

11. The damper of claim 1, wherein the longitudinal struc 
ture includes a Substantially I-shaped cross-section. 

12. The damper of claim 11, wherein the longitudinal struc 
ture includes a forward foot and an aft foot located at an end 
portion in the height dimension. 

13. A damper for a turbine rotor assembly of a gas turbine 
engine, comprising: 

a width dimension, a height dimension, and a length 
dimension; 

a forward plate: 
an aft plate including a larger Surface area than the forward 

plate; and 
a longitudinal structure connecting the forward plate and 

the aft plate and including a recess at a forward end 
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portion, the recess extending into the longitudinal struc 
ture in the height dimension. 

14. The damper of claim 13, wherein the recess forms an 
arch in the length dimension. 

15. The damper of claim 14, wherein the forward plate 
forms a portion of the arch. 

16. The damper of claim 15, wherein the forward plate 
tapers in longitudinal thickness along the height dimension. 

17. The damper of claim 16, wherein the aft plate includes 
a maximum width that is greater thana maximum width of the 
forward plate. 

18. The damper of claim 17, wherein the forward plate and 
the aft plate extend generally parallel to one another. 

19. The damper of claim 18, wherein the forward and aft 
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plates have a maximum height that is greater than a maximum 15 
height of the longitudinal structure. 

20. A damperfor a turbine rotor assembly of a gas turbine 
engine, comprising: 

a width dimension, a height dimension, and a length 
dimension; 
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a forward plate: 
an aft plate including a larger surface area than the forward 

plate and a maximum width that is greater than a maxi 
mum width of the forward plate: 

a longitudinal structure connecting the forward plate and 
the aft plate and including a recess at a forward end 
portion, the recess extending into the longitudinal struc 
ture in the height dimension and forming an arch in the 
length dimension; 

a first wedge-shaped seating surface extending from the 
forward plate longitudinally toward a center of the lon 
gitudinal structure; and 

a second wedge-shaped seating surface extending from the 
aft plate longitudinally toward the center of the longitu 
dinal structure, and 
the forward and aft plates have a maximum height that is 

greater than a maximum height of the longitudinal 
Structure. 


